The statistical design tests focus on identifying key NaTPB decomposition catalysts. These designed tests, evolutionary in nature, include several phases. Thirty-six chemicals comprised the list of potential catalysts. Phase A segregated potential catalysts to differentiate between types (e.g., suspect active organics, suspect active metals, copper, etc.) of species. [Ref. 5] This segregation reduced the number of tests and determined that the interaction of a select group of organic compounds (i.e., benzene, diphenylmercury, triphenylborane, diphenylborinic acid, and phenylboronic acid, previously referred to suspect active organics) with a select group of metals (i.e., rhodium, ruthenium, palladium, and silver, previously referred to as suspect active metals) as responsible for the observed catalytic decomposition. Phase A tests demonstrated that a large number of the species found in ITP waste proved catalytically insignificant (relative to the aforementioned interaction). 
Results and Discussion
Tables 5 through 24 contain concentration data for NaTPB, 3PB, and 2PB for Tests 53 through 72, respectively. Sections 4.1 through 4.4 discuss the significance of the data.
Reaction Rates and Rate Constants
Reaction rates for Tests 53 through 72 were calculated based only on measured soluble NaTPB concentrations from samples taken throughout the reaction period (Equation 1). The calculations used MicrosofP Excel 5.0 for data regression analysis. Kinetic calculations yielded pseudo first-order rate constants for each reaction. Changes in the concentrations of soluble decomposition products (i.e., 3PB and 2PB) during the two weeks of testing verify that differences (~1 O%) in NaTPB concentration reflect either decomposition or error in analysis. Since decomposition of NaTPB results in the production of 3PB and eventually 2PB, these measurements provide a confirmation of NaTPB decomposition (i.e., 3PB and 2PB measurements help determine if an obsetved change or observed variability in NaTPB reflects decomposition or analytical error). Table 25 
Phase B Statistical Analysis
The following summary portion of the phenylborate intermediates or copper catalyzed NaTPB decomposition. Rate constants obtained from the three different times during testing (i.e., early, middle, and end) successively increase as shown in the following table. This pattern suggests that increasing benzene concentration speeds the reaction (i.e., reaction not zero order with respect to benzene). However, the data does not allow one to estimate the minimum benzene concentration required to promote reaction although a benzene concentration of 360 mg/L (i.e., the amount added in Tests 61 and 62) does produce near-maximum rate constants.
A similar hypothesis appears valid for Test 56 which lacked phenylborate intermediates at the start of the test. Similarly, the small amount of NaTPB decomposition (due to copper decomposition) might have generated the required organic species and the catalytic reaction began. The limited data does not permit determining the required concentration of intermediates. In terms of order of reaction, one expects that benzene would form in Test 58 faster than phenylborate intermediates in Test 56. Test 58, without added benzene, contains both intermediates and their decomposition catalysts at the onset. Benzene formed from these decompositions from the start of testing at a fairly rapid rate. In Test 56 without added intermediates, decomposition of NaTPB provided the only source of the necessaty intermediates. To produce the intermediates, a much slower (relative to the observed rapid NaTPB decomposition) copper catalyzed NaTPB decomposition mechanism occurs. Therefore, Test 58 should start reacting earlier than Test 56. Test 59 cannot produce diphenylmercury in-situ (i.e., no other sources of mercury exist in the tests). Therefore, Test 59 cannot react via a mechanism influenced by mercury compounds. Difference in physical properties may occur due to changes in scale. For example, the diffusion of benzene or oxygen in the system scales with depth of the solution; larger systems will experience different concentrations of these species. Catalyst preparation also differed among the tests. The tests described in this report used a slightly different simulated sludge from that used in the large scale tests. These laboratory scale tests which exhibited a dependence on mercury used simulated Purex sludge prepared without noble metals (i.e., palladium, ruthenium, rhodium, and silver) or copper. These tests added palladium, ruthenium, rhodium, silver, and copper individually (palladium, ruthenium, chodium, and silver were added from acidic stock solutions). The mercury-free, large scale tests used simulated Purex sludge containing copper and palladium, ruthenium, rhodium, and silver. Analysis of the sludge materials continues as does comparison of the tests to examine the discrepancy.
Phase C Statistical Analysis
The following summary 
Reaction Order
Testing demonstrated that palladium, benzene, phenylborate intermediates, and diphenyimercury play integral parts in the catalytic system for the observed rapid decomposition of NaTPB. The author further analyzed Phase B and Phase C data to determine the reaction order of each reactant. The limited amount of data for tests with varying concentrations of each component prevents determining the reaction order with high certainty. The data indicate a reaction order for palladium of less tha'n unity. The reaction appears zero order with respect to the three organic groups. However, the increasing rate constant observed for Test 58 indicates a non-zero reaction order with respect to benzene. The table below presents the molar ratio (relative to palladium) of each of the components at their respective ECC concentration. Given the large molar ratio for the organic species, one would not expect to discern the reaction order with such a limited data set.
Conclusions
The second and third sets, Phases B and C, of statistical design catalyst identification tests are complete. Phase B testing determined the presence of all three organic species (i.e.; benzene, diphenylmercury, and phenylborate intermediates) as necessary to facilitate the observed rapid decomposition. Removal of any one of the three species either delays or prevents reaction. Phase C testing identified palladium as the influential metal in catalyzing the decomposition at the high rates of these experiments. (Copper, in comparable concentrations at these condition, only contributes to -194. of the measured reaction rates.) The limited number of centerpoint tests indicate a reaction order of less than unity with respect to palladium. The reaction appears zero order with respect to the organics; however, their large molar ratio (with respect to palladium) prevents determining this dependency with any certainty from these tests.
Path Forward
The final set (i.e., Phase D) of these statistically designed tests investigates the potential catalytic activity of two conditions or chemicals omitted from all previous catalyst identification testing. These experiments will examine the effect of radiolysis and the potential catalytic effect of uranium under conditions similar to those discussed in this document. Additionally, further work may prove necessary to understand the discrepancies observed with respect to diphenylmercury. Tables   Table 1. Enhanced Comprehensive Catalyst components for Phase B and C statistical design catalyst identification tests with target concentrations provided-in parentheses. . . ,.
Inactive Components
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